The development of new plant varieties is a long and tedious process involving the generation of large seedling populations to select the best individuals. In addition, the requirements for new varieties must be anticipated several years in advance (between five in the case of horticultural crops and 15 in the case of fruit crops), depending on the average time from the original cross to the release of a new pre-crop variety. One important decision is the choice of which parents to use. Subsequent crosses can include the complementary type (the cross of two varieties with complementary characteristics to obtain a new variety that integrates the positive aptitudes of both varieties) or the transgressive type, in which two varieties are crossed with positive aptitudes to obtain progeny performance that supersedes either parent [1] . Although the ability of breeders to generate large populations is almost unlimited, the management, phenotyping (genetic studies), and selection of seedlings are the main factors limiting the generation of new cultivars [2] . In this context, molecular (DNA) studies for the development of marker-assisted selection (MAS) strategies are particularly useful when the evaluation of character is expensive, time-consuming, or comprises long juvenile periods. In addition, proteomic (proteins and enzymes), transcriptomic (RNA), and epigenetic (DNA methylation and histone modifications) studies are being applied to breeding programs [3] .
In this context, these integrated approaches have been applied to the analysis of different agronomic traits with a focus on breeding related to an increase in production (nutrient use efficiency, yield, pollen development, plant development, cytoplasmic male sterility, elongated internode, abortive buds), increase in quality (grain quality, starch composition, phenolic acids, leaf colour, flower colour, polyunsaturated fatty acids, plant architecture, flower development, floral scent), and the reduction of costs with biotic (nematode resistance) and abiotic (flowering time, drought resistance, waterlogging resistance, salt stress, heat tolerance, heavy metal tolerance) stress tolerance (Table 1) . [38] Overall, the 34 contributions published in this Special Issue (Table 1) illustrate the advances in the field of plant genetics and molecular breeding as well as the different integrated approaches necessary for plant breeding programs of the 21st century. The application of massive sequencing methodologies ("deep-sequencing") of the genome (DNA-Seq) [14, 17, 21] , transcriptome (RNA-Seq) [15, 19, 20, 28, 37] , and proteome [23] , focused on lowering the costs of sequencing technologies, has been also widely reported in this Special Issue. These methodologies allow for broader knowledge of the complete genome and transcriptome, respectively. Currently, this application is of great interest to breeding programs, considering the high number of plants species with reference genomes [39] .
To conclude, we assert that human activities are producing a significant increase in global temperatures, a phenomenon referred to as climate change. According to the "Intergovernmental Panel on Climate Change (IPCC) Fourth Assessment Report", the average global temperature has increased by 0.74 • C over the last century and is expected to rise between 1.1 • C and 6.0 • C before 2100 [40] . Climate change is affecting all life processes on earth, including food crop production. Increases in temperature are modifying the growth stages of plants, especially those in temperate zones that are adapted to seasonal changes in solar radiation, temperature, and water availability. These molecular approaches at genomic, transcriptomic, proteomic, metabolomic and epigenetic levels, together with an increasingly accurate phenotyping, will facilitate the breeding of new climate-resilient varieties resistant to abiotic stress with a suitable productivity and quality to extend the adaptation and viability of current varieties.
